This paper uses the panel data of 21 cities in Guangdong Province from 2005 to 2015 to construct a panel data model, and empirically analyzes the impact of local R&D investment on economic growth from two dimensions: spatial differentiation and time series. The results show that the total social R&D investment in Guangdong Province has a significant positive impact on economic growth; the impact of R&D investment on economic growth in the more developed regions (Pearl River Delta) and the less developed regions (other cities in Guangdong) is different. The former is twice as large as the latter, and there are obvious inter-regional differences. From the perspective of time, the gap is increasing, that is, there is a "Matthew effect". It is better for latter to invest more in infrastructure construction, resource environmental protection, special industry cultivation and human resource development than continuing to increase R&D investment.
fierce international competition. Guangdong can be said to be the frontier of China's reform and innovation. As early as in the period of reform and opening up, Guangdong was the earliest batch of experimental sites. In recent years, under the background of the "One belt and One way" strategy, "Guangdong, Hongkong and Macau" and "Guangdong free trade zone" have repeatedly highlighted Guangdong's important position in the new round of reform and innovation. Therefore, it is necessary to conduct in-depth research on Guangdong's innovation and development. The core element of scientific and technological innovation is R&D activities. With the advent of the "double innovation" boom, R&D investment costs in Guangdong are also increasing year by year. So, in Guangdong, is it applicable for all regions to increase R&D investment intensity?
Will there be differences among regions with different levels of development? Or even the "Matthew effect" of the widening gap between the benefits of R&D investment in developed areas and those in backward areas? To solve these problems is of great practical significance for the future development of Guangdong.
Therefore, according to the above-mentioned theoretical background and practical environment, this paper combines R&D investment with economic growth, discusses the effect of R&D investment on economic growth, and selects urban level data for research and analysis. To a certain extent, it can fill and perfect the existing research on regional economic development, has certain theoretical value and practical significance.
The article is organized as follows: 1) Introduction. 2) Journals reviewed.
3)
The measurement model setting and data description. 4) Empirical analysis. 5) Conclusion and policy implications.
Literature Review
There have been many studies on the relationship between R&D investment and economic growth, which can be distinguished mainly from macro and micro aspects. First, from a macro level, Griliches confirmed that there is a positive correlation between R&D investment and economic growth [1] . Lichtenberg used relevant data to study the differences between national R&D expenditures and economic growth. The results show that the difference in productivity between countries is largely due to the difference in the number of scientists and engineers and the differences between R&D expenditures [2] . Charles analyzed the relevant data of 10 important OECD countries and found that R&D investment significantly promoted the growth of total factor productivity. Similarly, domestic scholars have done many similar studies on the relationship between them [3] . Fangyuan Lu used panel models to study the long-term and short-term effects of R&D inputs on economic development based on data from 30 provinces across the country. A comparative analysis of the output elasticity of R&D personnel input and R&D expenditure [4] brium relationship between them, R&D investment has a positive effect on economic growth, and there is a time lag in the promotion of R&D investment to economic growth [6] . Secondly, from the micro level, Akira Goto et al. studied the impact of R&D investment on Japanese manufacturing productivity, and calculated that the marginal rate of return on R&D investment was about 40% [7] . Jingyu Lu used the relevant data of industrial enterprises above designated size in Shandong Province from 2002 to 2010 to study the regional differences between R&D investment and economic growth in Shandong Province, and analyzed the differences in the effects of R&D inputs on economic growth in different regions. And in areas where R&D investment is high, R&D investment will positively promote economic growth, while R&D investment in low-input areas will be less resilient to economic growth [8] .
At the same time, the measurement and evaluation of R&D investment performance is also the focus of many scholars. Using data from US companies, Scherer confirmed that corporate R&D investment will improve innovation performance, indicating a linear positive correlation between R&D input and innovation output [9] . Qinmei Wang et al. regarded the contribution of R&D investment in economic growth as the sum of the three effects, and analyzed the dynamic impact of R&D investment on economic growth by logarithmic mean Dirich's index decomposition (LMDI). The results showed the total R&D input.
The impact on economic growth is the most important, and the change in R&D input structure has a positive effect on economic growth, but the impact is small, and R&D intensity has a significant effect on the economy [10] . Yanbing Wu conducted research on relevant data of manufacturing industry and found that R&D investment has a significant role in promoting the total factor productivity of China's industries and industries [11] . Wen Pang et al. used the factor analysis method to study the R&D investment of colleges and universities nationwide. It is empirically concluded that the regional differences in the R&D input and output benefits of colleges and universities are large, and the basic research of colleges and universities plays an important role in economic growth [12] .
Jianping Peng used the dynamic panel data model to conduct research and analysis on China's provinces and cities except Tibet, and found that China's R&D input and output elasticity is significant. Every 1% increase in R&D investment stock will increase GDP by 0.096 to 0.106 percentage points [13] .
It can be seen from the above that the relationship between R&D investment and economic growth has always been a key issue in the field of economics, and The word "Matthew Effect" is derived from a parable in the Bible. Robert K.
Merton, a researcher in the history of the United States, has scientifically interpreted that any individual, group, or region that succeeds and progresses in one [20] .
In summary, the domestic research on Matthew effect pays more attention to the representation of phenomena and mechanisms, and there are few empirical analyses. Among them, the research on whether there is a Matthew effect on R&D investment and economic growth in the regional economy is rare. This article selects Guangdong as the object, not only because of its special innovation status in China, but also because the difference in the degree of development of the cities within Guangdong is obvious, and it can better explain the purpose we want to study. The Pearl River Delta region has strong economic strength and innovation and entrepreneurship centers such as Shenzhen, which are very attractive to talents and resources. Guangdong's eastern and western regions are relatively backward, infrastructure is not perfect, and it is far from the gathering center. Resources are less attractive. In this way, the Pearl River Delta region continues to absorb high-quality resources and improve the level of scientific research, making innovation investment easier to transform into innovative output, thereby gaining advantages and accelerating its own development; while the eastern and western regions of Guangdong are seriously backward due to their economic backwardness, infrastructure Inconvenience, the level of scientific research is low, and the efficiency of transforming innovative inputs into innovative outputs is also low. So this paper presents the first hypothesis: 
where: Y represents total output; K represents input for material capital; L is input for labor; α and β representing output elasticity for physical capital and labor; A represent other factors other than labor and capital. Human capital is an important factor affecting economic growth, but due to the lack of data, this article does not consider it. Since this paper mainly discusses the impact of R&D investment on economic growth, and can not ignore the influence of other factors, so the R&D investment is first stripped from it. The formula is:
where R is R&D investment elements. In order to facilitate regression, the above model is usually transformed into logarithmic form:
Secondly, because the panel data of 21 cities in Guangdong Province from 
Data Description
This For R&D investment (R), we use R&D internal expenditure (RD) to express it. Although many scholars believe that R&D input should be studied in the form of stock is more reasonable, considering the lack of data in Guangdong Province and the rationality of base year selection, we still use the flow data of R&D input to study.
For the urbanization rate (Urb) and the degree of marketization (market), the ratio of urban population to resident population and the ratio of the total output value of non-state-owned industrial enterprises to the total output value of industrial enterprises are used to replace them.
The above data are from Guangdong Industrial Development Database, Guangdong Science and Technology Statistical Yearbook and Guangdong Statistical Yearbook. Variable measures and their descriptive statistical results are shown in Table 1 .
Empirical Analysis
When performing regression analysis on the panel data model, it is necessary to consider whether to use the fixed effect model or the random effect model. After Hausmann test, it is better to use random effect model. Considering that the model contains variables that are not changing at any time, the random effects model is used to perform regression simultaneously.
Regression Result
First, it is a regression analysis of Hypothesis 1. The regression results are shown in Table 2 .
Model 1 is the most basic regression equation, indicating that R&D investment does have a significant positive impact on economic growth.
Model 2 is a regression equation for adding control variables. The results show that both the degree of marketization and the rate of urbanization have a Note: Coefficients with z-scores in parentheses. *p < 0.1, **p < 0.05, ***p < 0.01.
significant positive impact on economic growth. Specifically, for every 1% increase in marketization, GDP will increase by about 0.52%. For every 1% increase in urbanization rate, GDP will increase by about 0.04%.
Model 3 introduces the regional dummy variable pearl. We can see that the RP coefficient is significantly positive, indicating that there is a difference in the impact of R&D investment on inter-regional economic growth. Specifically, for every 1% increase in R&D investment in the eastern and western regions of Guangdong, GDP will increase by 0.047%. For every 1% increase in R&D investment in the Pearl River Delta region, GDP will increase by about 0.081%.
Roughly speaking, the growth effect of the latter's R&D investment on GDP is twice that of the former, and the inter-regional differences are significant.
Second, it is a regression analysis of Hypothesis 2. The regression results are shown in Table 3 From the above analysis, we can conclude that the growth effect of R&D investment between the Pearl River Delta and Guangdong and North East on GDP will show a polarization effect of "the stronger the stronger, the weaker the weaker", there is "Matthew effect".
Robustness Test
In this paper, the R&D personnel's full-time equivalent is used to replace the internal expenditure of R&D expenditure, and the appeal regression is repeated.
The results are shown in Table 4 and Table 5 . It can be seen from Table 4 that 
Conclusions and Policy Implications
Since the 18th National Congress put forward the "innovation-driven development strategy", all regions of the country are scrambling to increase investment in innovation and expect to achieve their own rapid development. It is undeniable that the role of innovation investment in economic growth is remarkable, the most typical is Shenzhen. However, when the whole country is investing in the "double innovation" boom, people often overlook the regional differentiation shows that the inter-regional difference will gradually expand with time, and finally form the Matthew effect of "the stronger the stronger, the weaker the weaker".
Then, in the context of "innovation-driven development strategy", how should Guangdong achieve regional economic development better? From the above analysis, we can draw the following enlightenment: due to historical reasons, their own resource endowments, location conditions, etc., there are different degrees of economic development, which leads to significant differences in the efficiency of R&D investment. Backward areas blindly follow the trend, like the developed regions, blindly increase the intensity of R&D investment, which will result in improper resource allocation and inefficient R&D investment. Therefore, the relevant government departments should rationally treat whether to increase the intensity of R&D investment to promote their own development.
Guangdong's eastern and western regions can develop local characteristic industries according to their own conditions, strengthen infrastructure construction, actively undertake industries that have been migrated due to industrial transformation and upgrading in the Pearl River Delta region, form dislocation development, and use late-comer advantages to achieve rapid economic growth. In addition, both the degree of marketization and the rate of urbanization have a significant role in promoting economic growth. The eastern and western regions of Guangdong have yet to be strengthened in these areas. The relevant government can relax the conditions for the entry of non-state-owned enterprises, give certain preferential policies, and also attach importance to The reform of the household registration system will attract funds and talents and enhance their economic strength.
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